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Влияние индол-3-
масляной кислоты и 
хлормеквата хлорида 
на рост растений томата
РЕЗЮМЕ
Актуальность. Исследование было направлено на улучшение плодоношения
и продуктивности растений для увеличения урожайности томатов путем
изучения влияния регуляторов роста растений. 
Материал и методы. Проведен эксперимент по изучению влияния регулято-
ров роста растений Милагро (1% индол-3-масляная кислота) и активных
веществ Атлет – индол-3-масляной кислоты и хлормеквата хлорида, приме-
няемых в дозах (0,6 м/л, 1,0 м/л) и 1,5 м/л) и (1,0, 1,5 и 2,0 м/л) по росту и
физиологическим характеристикам растений (Big Beef F1). Оба регулятора
роста наносили три раза (опрыскивание растений при 30 DAP, опрыскивание
растений при 60 DAP и опрыскивание растений при 90 DAP). 
Результаты. Применение Милагро (1% индол-3-масляной кислоты) оказало
наибольшее влияние на высоту растений (80,13, 128,77 и 239 см), количе-
ство листьев / растений (18,0, 34,67 и 44,3) и диаметр стебля (1,07, 1,5 и
2,03 см), массу плодов (122,0 и 136 г), количество цветочных кистей на
растении (4,64, 13,33 и 16,33) и количество плодов (61,67, 62,0 и 67) в тече-
ние трех лет исследования. Результаты были проанализированы с использо-
ванием одностороннего дисперсионного анализа (ANOVA) с последующим
HSD-тестом Тьюки с α = 0,05 с помощью программы MINITAB (v. 19,0).
Ключевые слова: томат, индол-3-масляная кислота, хлормекватхлорид,
регуляторы роста растений.
Effect of indol-3-butric acid 
and chloromequate chloride 
on the vegetable and fruit 
growth of tomato plants 
ABSTRACT
Relevance. This study aimed to improve fruit set and plant performance to
increase tomato productivity by studying the effect of plant growth regulators on
tomato plants. 
Methods. A specific experiment has been carried out to study the effect of plant
growth regulators Milagro (1% indol-3-butric acid) and Atlet active substances
indol-3-butric acid and chloromequate chloride with applied doses (0.6 M/L, 1.0
M/L and 1.5 M/L)  and (1.0, 1.5 and 2.0 M/L) on growth and physiological char-
acteristics of plants (Big Beef F1). The experimental design was a Complete
Randomized Blocks Design. Both Hemo bles was applied three times (spraying on
plants at 30 DAP, spraying on plants at 60 DAP and spraying on plants 90 DAP).
Results. The obtained results showed that, Applying Milagro (1% indol-3-butric
acid) had the highest significant Plant height (80.13, 128.77 and 239 cm), num-
ber of leaves/plant (18.0, 34.67 and 44.3) and stem diameter (1.07, 1.5 and 2.03
cm), fruit weight (122.0 and 136 g), Flower Clusters number in the plant (4.64,
13.33 and 16.33) and Fruits Number (61.67, 62.0 and 67) Over the three years of
study. The results were analyzed using one-way analysis of variance (ANOVA) fol-
lowed by Tukey’s HSD test with α = 0.05 with the help of MINITAB (v. 19.0) pro-
gram.
Keywords: Tomato, indol-3-butric acid, chloromequate chloride, Plant growth
regulators.
Оригинальные статьи / Original articles
https://doi.org/10.18619/2072-9146-2020-1-50-53
УДК 631.811.98:635.64-02
Сулиман Ахмад Али1,2, 
Абрамов А.Г.2
1 Horti. Crops Tech. Отдел, Национальный иссле-
довательский центр, Каир, Египет 
E-mail: a_elsagheer2006@yahoo.com
2 ФГБОУ ВО «Казанский государственный аграр-
ный университет» 
E-mail: gal4959@yandex.ru
Конфликт интересов: Авторы заявляют 
об отсутствии конфликта интересов.   
Для цитирования: Suliman Ah.A., Abramov A.G.
Effect of indol-3-butric acid and chloromequate
chloride on the vegetable and fruit growth of tomato
plants.  Vegetable crops of Russia. 2020;(1):50-53.
https://doi.org/10.18619/2072-9146-2020-1-50-53
Поступила в редакцию: 06.12.2019
Принята к печати: 17.12.2020
Опубликована: 25.02.2020
Ahmad Aly Suliman1,2, 
Aleksandr G. Abramov2
1 Horti. Crops Tech. Dept., National Research
Centre, Cairo, Egypt
E-mail: a_elsagheer2006@yahoo.com
2 Kazan State Agrarian University
Kazan, Russia
E-mail: gal4959@yandex.ru
Conflict of interest: The authors declare 
no conflict of interest.
For citation: Suliman Ah.A., Abramov A.G. Effect of
indol-3-butric acid and chloromequate chloride on
the vegetable and fruit growth of tomato  plants.
Vegetable crops of Russia. 2020;(1):50-53.
https://doi.org/10.18619/2072-9146-2020-1-50-53
Received: 06.12.2019
Accepted for publication: 17.12.2020
Accepted: 25.02.2020
ОВОЩЕВОДСТВО
ISSN 2618-7132 (Onl ine)   Овощи России №1  2020 Vegetables crops of Russia №1  2020   ISSN 2072-9146 (Print)[  50 ]
VNII_1-51-2020_3_'20'_2012.qxd  18.03.2020  12:39  Страница 50
INTRODUCTION
Tomato (Lycopersicon esculentum Mill.) belongs to the
family Solanaceae. Tomato is the most important vegetable
crop in both open field and greenhouses (Kaloo, 1986). In
view of the rapid increase in population growth and the
increase in consumption of foodstuffs, including the tomato
crop, scientific studies have begun on the methods available
to increase production, including the study of the influence
of growth organizations agricultural production, farmers
often apply some chemical substances which have similar
structure and activity with endogenous plant hormone called
exogenous Plant Growth Regulators (PGRs); as a cheap
alternative to enhance plant growth and increase productiv-
ity [Chin J. A., 2015]. Application of plant growth regulators
has been found very effective in improving quantity and
quality of many crops [Sandeep K. S. et al., 2013]. Plant
Growth Regulators (PGRs) have wide category of com-
pounds that can enhance, inhibit or change plant morpho-
logical or physiological processes at very low concentra-
tions. Thus, the use of PGRs has become an important ele-
ment of the agrotechnical procedures for most cultivated
crops [Kader A. A., 2008]. The most studied PGRs include
Abscisic Acid, Indole Acetic Acid, Cytokinin, Gibberellic
Acid, Ethylene, Jasmonic Acid and Salicylic Acid [Santner
A., 2009]. Also, there are new, but chemically unrelated
compounds with a similar hormone, most of these chemical
or natural substances, have not been studied for their effect
on plants, especially vegetables and fruits that enter direct-
ly into the human daily diet such as tomatoes, which occu-
pies the fourth ranks in terms of worldwide production with
approximately 5 million ha as a harvested area produced
170.75 million tones according to FAO statistics’ database
[FAO 2014] and (Ministry of Agriculture, 2015).
Tomato is an important condiment in most diets and a
very cheap source of vitamins and nutrients that are very
good for the human body and protect the body against dis-
eases [Taylor J. H., 1987]. This is primarily because these
vitamins and beta-carotene work as antioxidants to neu-
tralize harmful free radicals in the human blood [Debjit
Bhowmik K.P., 2012]. In that regard, our research aims
improve plant performance, fruit set and yield of tomatoes
by studying the effect of plant growth regulators (synthetic
and natural) on tomato plants (Lycopersicon esculentum
Mill.), using different new types (Magictone and Hemo bles
as growth regulators) on tomato Hybrid “Big Beef F1”.
MATERIALS AND METHODS
This experiment was aimed at studying the effect of
spraying with Milagro (1% indol-3-butric acid) and Atlet
active substances indol-3-butric acid and chloromequate
chloride with applied doses on the vegetative growth, flow-
ering, and fruiting of some tomato varieties. Milagro (1%
indol-3-butric acid) and Atlet active substances indol-3-
butric acid and chloromequate chloride with applied doses
(0.6 M/L, 1.0 M/L and 1.5 M/L) and (1.0, 1.5 and 2.0 M/L)
were applied three times on tomato plants (Big Beef F1). All
applied doses expressed in terms of active substances.
Milagro and Atlet were applied three times with three repli-
cations (spraying on plants at 30 DAP, spraying on plants
at 60 DAP and 90 DAP). Soaked seeds were planted on
trays, then after 30 DAP, tomatoes seedling was trans-
planted on pots (20-inch diameter). Average day and night
temperatures in greenhouses were 25°C and 18°C this
conforms within normal temperature ranges established
for greenhouse (Maynard D. and Hochmuth G. 2007).
Collecting data: Ten plants from each replicate (3 repli-
cates) were selected to measure the following parameters:
Plant height (cm), Number of Leaves per Plant, Leaf Area
Index LAI (m2/Plant) and Weight of Fruit (g). LAI was meas-
ured by (nondestructive method). Biochemical properties
were evaluated in the fruit ripening stage to determine
[AOAC 1990] and [Horwitz W., 2006]. The results were
analyzed using one-way analysis of variance (ANOVA)
followed by Tukey’s HSD test with α = 0.05 with the help of
Co-stat program.
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RESULTS AND DISCUSSIONS
Plant height (cm): produced by tomato plant was found
to be significantly affected by spraying treatments with
Milagro and Atlet in Fig.1. 
Results showed that spraying plants with Milagro 1.0
M/L showed the highest value of plant height (80.13,
128.77 and 239 cm) at 30, 60 and 90 days after transplant-
ing (DAT) respectively over the three years of study (Fig.
1). Our results agree with [Valdrighi M. et al., 1996] and
(Steffy Kamboj.et al., 2017).
Number of leaves: Number of leaves produced by
tomato plant was found to be significantly affected by
spraying treatments with Milagro and Atlet (Fig. 2). Results
showed that spraying with Milagro 1.0 M/L recorded the
highest value of number of leaves (18.0, 34.67 and 44.3) at
30 and 60 days after transplanting during the three grow-
ing seasons. On the other hand, untreated control record-
ed the lowest value of number of leaves during the two
growing seasons. Our results are consistent with those
obtained from [Gabal et al., 1999] the number of leaves in
tomatoes increased with the use of plant growth regula-
tors, this may be attributed to the fact that plant growth
regulators improved cellular nutrition and division with a
significant elongation of the stem. The results also corrob-
orate with the results of [Ibrahim et al., 2000; Nielsen S et
al., 2003], who reported that the varieties affected the
nature of the growth processes.
Stem diameter: The stem diameter of tomato plant was
found to be significantly affected by spraying treatments
with Milagro and Atlet (Fig. 3).  Results showed that no sig-
nificant different wear found between Milagro 1.0 M/L of
stem diameter value (1.07, 1.5 and 2.03 cm) in the first
season at 30 and 90 days after transplanting in the second
season. On the other hand, untreated control recorded the
lowest value of stem diameter during the two growing sea-
sons. Similar results were obtained by Swaroop et al.,
(2007), Gupta, et al. (2000), Rahul, et al. (2005) and
Meena (2008).
Number of clusters: produced by tomato plant was
found to be significantly affected by spraying Milagro and
Atlet treatments (Fig.4).
Results showed that plants sprayed Milagro 1.0 mg/L
produced the highest value of number of cluster (4.67)
(16.33) at 30 and 90 days, following 1.5 Mg/L produced
the highest value (13.33) at 60 after transplanting in the
three seasons. On the other hand, untreated control regis-
tered the lowest value during the two growing seasons. It
might be due to that agreement with the conclusions of
[Akhtar, et al. (1996), Kishan, et al.] and (Steffy Kamboj, et
al. 2017). 
Leaf Area Index (LAI): Data in fig.5 explain changes in
leaf area measurements as a response of the application of
different growth regulators to tomato plants at various
times.
At 90 DAP, applying Milagro and Atlet increased LAI
comparing to control, except (Milagro 1.0 M/L) which was
significant. The maximum area (176.4, 213.0 and 210.0
cm2) were obtained from Milagro 1.0 M/L, while the mini-
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mum (158.6, 165.0 and 160 cm2) was from control during
the two growing seasons. Obtained results are in agree-
ment with those obtained by Swaroop et al., (2007), Gupta
and Gupta (2000), Rahul et al., (2005), Jiang WeiJie, et al.
(2007), Meena (2008) and (Steffy Kamboj, et al. 2017). 
Number of fruits: produced by tomato plant was found
to be significantly affected by Milagro and Atlet treatments
(Fig. 6).
The maximum number of fruits (61.67, 62 and 67) were
recorded from (Milagro 1.0 M/L), while the minimum num-
ber of fruits per plant (44.0, 42.8 and 42.0) were recorded
from control during three seasons. It might be due to that
agreement with the conclusions of [Akhtar, et al. (1996),
Kishan, et al.] and (Steffy Kamboj, et al. 2017).
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